Single-crystal X-ray study T = 100 K Mean (C-C) = 0.002 Å R factor = 0.024 wR factor = 0.059 Data-to-parameter ratio = 9.4
On the basis of the known absolute configuration of dgalactose, the structural study of 3-deoxy-d-xylo-galactono-1,4-lactone, C 6 H 10 O 5 a valuable synthetic intermediate, allowed the unambiguous confirmation that the chiral centre at position 2 has the R configuration. This centre is formed during synthesis of the title compound from d-galactose under environmentally friendly conditions. Three symmetry-independent intermolecular hydrogen bonds link the molecules into layers parallel to the ac plane.
Comment
A number of useful synthetic carbohydrate scaffolds, including several branched carbohydrate lactones (Monneret & Florent, 1994) can be obtained by the treatment of hexoses with aqueous calcium hydroxide (Bols, 1996) . In recent times, the deoxy lactone (1), also known as -d-galactometasaccharinic acid, has usually been obtained by a three-step synthesis from d-galactonolactone involving organic solvents and reagents (Bock et al., 1981 (Bock et al., , 1986 Choquet-Farnier et al., 1997) . However, a green aqueous procedure allows preparation of lactone (1) directly by treatment of galactose (2) with aqueous calcium hydroxide (Whistler & BeMiller, 1963; Kiliani & Kleeman, 1884) . This is the prefered route, not only because of the environmentally friendly conditions, but also due to the low cost of galactose (2), the starting material, whose price represents just a small fraction of the cost of dgalactonolactone. It is noteworthy that completely different products arise if sugar (2) is treated with a secondary amine such as dibenzylamine prior to the reaction with calcium hydroxide; in that case the major isolated product is the branched lyxono-1,4-lactone (3) (Punzo et al., 2006) . Lactone (1) can be readily obtained and has a great potential as a chiral building block for the synthesis of complex highly functionalized targets. It has already been used for the synthesis of carnitine (Bols et al., 1992) and hydroxylated azepanes (Anderson et al., 2000) ; it can also prove useful for synthesis of bulgecinines and other highly substituted prolines and pyrrolidines. This paper reports the crystal structure of (1), prepared from galactose and calcium hydroxide, and unambiguously establishes the relative stereochemistry (Fig. 1) . The use of dgalactose as starting material defines the absolute configuration of the two stereogenic centres at C4 and C5; the present structural study establishes unambiguously that the chiral centre at C2 has the R configuration.
The packing of (1) is shown in Fig. 2 . Each of the three symmetry-independent 'active' H atoms in the molecule of (1) is involved in hydrogen bonding (Table 2) . Atoms H11 and H9 form the hydrogen bonds which link molecules into double chains along the c axis. These chains are further aggregated into layers parallel to the ac plane via hydrogen bonds involving H10.
Experimental
The title compound [m.p. 414-415 K, [] Hydrogen-bond geometry (Å , ). H atoms were located in a difference map, but those attached to C atoms were repositioned geometrically. The H atoms were initially refined with soft restraints on the bond lengths and angles to regu- The molecular structure of (1), showing displacement ellipsoids drawn at the 50% probability level. H atoms are drawn as small circles of arbitrary radii.
Figure 2
Packing diagram of (1), viewed down the b axis. Hydrogen bonds are shown as dotted lines.
larize their geometry (C-H = 0.93-98 Å and O-H = 0.82 Å ) and isotropic displacement parameters [U iso (H) = 1.2-1.5U eq (C,O)], after which their positions were refined with riding constraints. In the absence of significant anomalous scattering, Friedel pairs were merged.
Data collection: COLLECT (Nonius, 2001) .; cell refinement: DENZO/SCALEPACK (Otwinowski & Minor, 1997) ; data reduction: DENZO/SCALEPACK; program(s) used to solve structure: SIR92 (Altomare et al., 1994 ); program(s) used to refine structure: CRYSTALS (Betteridge et al., 2003) ; molecular graphics: CAMERON (Watkin et al., 1996) ; software used to prepare material for publication: CRYSTALS.
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